Objectives: Mental health disorders account for 13% of the global burden of disease, a burden that low-income countries are generally ill-equipped to handle. Research evaluating the association between mental health and employment in low-income countries, particularly in sub-Saharan Africa, is limited. We address this gap by examining the association between employment and psychological distress. Methods: We analyzed data from the Ghana Socioeconomic Panel Survey using logistic regression (N = 5,391 adults). In multivariable analysis, we estimated the association between employment status and psychological distress, adjusted for covariates. We calculated lost productivity from unemployment and from excess absence from work that respondents reported was because of their feelings of psychological distress.
Background
Globally, nearly 450 million individuals suffer from behavioral or mental disorders [1] , accounting for 13% of the global burden of disease [2] . Although addressing the mental health burden has become a global priority, low-income countries are understaffed [3, 4] and underbudgeted [4] to deal with this need. Estimates claim that nearly 362,000 mental health workers should be trained to address this need [5] ; however, the economic impact of this training for low-income countries is daunting [3, 6] . Understanding the link between mental health and lost productivity, as measured by excess unemployment and excess absence from work, may be helpful in assessing the economic value of addressing mental health needs, particularly in low-income countries.
Previous research linking mental health and employment in low-income countries is limited. We know of only a handful of empirical studies from low-income countries on this topic, including those from Uganda [7] , Nigeria [8] , Ethiopia [9, 10] , Zimbabwe [11, 12] , and South Africa [13] . Two studies from Uganda [7] and Nigeria [8] found a strong relationship between mental illness and not having a formal job; however, both samples included a substantial proportion of adolescents and individuals who were not seeking employment in their nonworking populations, which may have biased their results. A study from central Ethiopia [9] showed an increased likelihood of depression associated with employment, but the sample was restricted to rural married women and thus has limited generalizability. Three additional studies reported unadjusted associations between unemployment and mental health disorders; however, these associations were no longer significant after adjusting for other socio-demographic factors [10] [11] [12] . In contrast, in a nationally representative sample from South Africa, researchers found a significant association between unemployment and severe psychological distress in multivariable analysis [13] . Given the small number of studies, disparate samples, and inconsistency in results, the association between mental health and employment in low-income countries remains largely unknown.
Accordingly, we sought to examine the association between mental health and employment among adults in Ghana, using the Ghana Socioeconomic Panel Survey, a nationally representative sample of over 5,000 households. We selected Ghana because of the availability of this nationally representative dataset and the country's recent policy focus on addressing access to and quality of mental health services. We hypothesized that individuals with moderate or severe psychological distress would have higher odds of being unemployed, and if employed, would have excess absence from work compared with individuals with mild or no psychological distress. Our findings can be helpful in understanding the implications of poor mental health for employment, providing potential impetus for policy to address this global burden.
Methods

Study design
We conducted a cross-sectional analysis using data from the Ghana Socioeconomic Panel Survey, conducted in 2009-2010 by the Economic Growth Center (EGC) at Yale University and the Institute of Statistical, Social, and Economic Research (ISSER) at the University of Ghana, Legon. This nationally representative survey was designed to monitor living standards and economic conditions in Ghana over time.
The survey employed a two-stage stratified sample design. Enumeration areas (EA) were first randomly selected throughout the 10 regions in Ghana, proportional to population estimates in each region, and then 15 households were selected from each EA. EAs were oversampled in the Upper East and Upper West regions to allow for a sufficient number of households to be interviewed. Overall, 5,009 households were interviewed from 334 EAs, and less than 1% of households refused to be interviewed. Within each household, data were collected pertaining to health, education, demographic characteristics, housing conditions, and farm and non-farm enterprises. Demographic information was collected for all household members. The psychological section was only administered to the head of household, the first spouse, and one additional family member selected at random, all of whom were required to be at least 12 years of age.
Sample
Interviews were conducted face-to-face with participants. Seventeen teams, each consisting of a supervisor, a senior interviewer, four additional interviewers, and one driver, interviewed a total of 19,167 participants in 5,009 households. We excluded respondents who were younger than 18 years (n = 9,109) and individuals who were out of the workforce including students, homemakers, and disabled individuals (n = 3,706), resulting in a sample of 6,360 adults. From this sample, 969 respondents were excluded due to missing data resulting in a final sample of 5,391 individuals (response rate of 85%).
Measures Outcomes
Our primary dependent variable was employment status, coded as unemployed or employed. Unemployed individuals included those who reported not working and were either actively seeking work or not seeking work because they thought no work was available.
Employed individuals included those who indicated having at least 1 job outside the home for which they were paid in the last 7 days as well as those who reported not working outside the home because they were engaged in a household farm or non-farm enterprise.
Employed respondents reported the number of days during which they experienced a loss in productivity associated with their feelings of psychological distress over the past 4 weeks. Specifically, questions asked "How many days were you totally unable to work, study or manage your day to day activities because of these feelings?" and "Aside from those days, how many days were you able to work or study or manage your day to day activities, but had to cut down on what you did because of these feelings?" Days where respondents reported having to cut down on what they did were counted as a half day of lost productivity.
Primary independent variable
We assessed mental health using the Kessler 10 Psychological Distress Scale (K10), a validated measure of psychological distress [14, 15] . The K10 has been used to assess mental health in several countries, has been validated in low-income countries [13] , has been shown to be associated with the Composite International Diagnostic Interview (CIDI), and indicates a high probability of meeting criteria for a DSM-IV mental disorder [15] . The K10, a 10-item questionnaire, asks the frequency with which respondents have experienced specific feelings, including tired out, nervous or hopeless, over the past four weeks on a 5-point Likert scale ranging from "none of the time" (scored as 1) to "all of the time" (scored as 5). We summed responses to each item for a total possible range of 10 to 50. For analysis, we created 3 categories based on scores consistent with K10 categories in previous studies [16, 17] : 10-24, indicating likely to be well or have mild psychological distress; 25-29 for likely to have moderate psychological distress; and 30-50 for likely to have severe psychological distress.
Covariates
Our analysis incorporates several covariates including age, sex, marital status (married, never married, separated/divorced or widowed), education (none, primary or less, middle or secondary and above), region (Western, Central, Greater Accra, Volta, Eastern, Ashanti, Brong Ahafo, Northern, Upper East or Upper West), selfreported health (very healthy, somewhat healthy or unhealthy), religion (Christian, Muslim, traditional or no religion), wealth, and alcohol consumption. Wealth was estimated with a 5-level household asset index constructed using principal component analysis of 47 groupings of durable assets and living conditions (including ownership of a stove, refrigerator, computer or air conditioner as well as if the household uses safe roofing material or electricity for cooking or lighting) (I. Osei-Akoti, personal communication February 12, 2012), [18] . Alcohol consumption was measured using a 4-level categorical response to the question "How many days in the week do you consume alcoholic beverages?" The response categories were none (drank 0 days/week), some (drank 1-4 days/week), high (drank 5-7 days/week), and no response.
Data analysis
We used standard frequency analysis to describe sample characteristics, the distribution of employment status, and the prevalence of psychological distress. Unadjusted associations between employment status and all independent variables were estimated using chi-square tests and t-tests. We conducted multivariable logistic regression to estimate associations between psychological distress and employment status, adjusted for respondent age, sex, marital status, education, geographic region, religion, wealth, and self-reported health. We tested whether or not sex moderated the relationship between psychological distress and employment status by including the interaction of sex and psychological distress in our logistic regression model. This interaction was significant; thus, we presented models for females and for males separately. We also explored the association between level of psychological distress and place of employment (i.e., employed outside the home versus on a household farm or non-farm enterprise) and found this association to be non-significant for moderate and severe psychological distress (P-values = 0.70 and 0.73, respectively). Analyses accounted for the complex survey design using person-level weighting and household level clustered standard errors and were performed using SAS software, version 9.2 (SAS institute, Cary, NC).
We assessed lost productivity by identifying excess unemployment and excess absence from work for moderate and severe psychological distress compared with mild or no distress. Excess unemployment was calculated as the difference between unemployment rates among individuals with moderate or severe distress and unemployment rates among people with mild or no distress. Excess absence from work, for employed people, was calculated as the difference in the mean number of days individuals reported being unable to work (because of their feelings of distress) between individuals with moderate or severe distress and individuals with mild or no distress.
We calculated the percent of Gross Domestic Product (GDP) represented by this excess unemployment and excess absence from work using an approach previously applied to measure lost productivity due to malaria [19] . We restated the excess unemployment and excess absence from work in full-time equivalent (FTE) units to assess how many FTEs were foregone among those with moderate and severe distress compared with those with mild or no distress. To calculate FTEs represented by excess unemployment, we multiplied the excess percentage of unemployment for moderate and severe distress by the number of individuals in the sample with moderate and severe psychological distress, respectively. To calculate the FTEs represented by excess absence from work, we multiplied the excess proportion of days lost due to moderate and severe psychological distress by the total number of employed individuals within that level of psychological distress. We then summed the FTEs for excess unemployment and excess absence from work. This sum of FTEs for lost productivity was divided by the total number of individuals with moderate or severe psychological distress in our sample to determine the percentage of productive time lost. We then estimated the productive time lost for adults in Ghana with moderate or severe psychological distress by multiplying the percentage of productive time lost for individuals in our sample by the estimated total population of Ghanaian adults with moderate or severe psychological distress. We estimated the percent of potential GDP lost by dividing the number of individuals represented by the productive time lost by the total employed adult population (ages 18 and older) in Ghana. GDP estimations were conducted using Microsoft Excel 2007.
Results
Sample characteristics
The overall sample included 5,391 individuals with 13% of respondents classified to have moderate distress, and an additional 8% had severe psychological distress (Table 1) . About 91% of respondents were employed. Among the employed adults, 23% were employed outside the home and 77% were employed within the home. Slightly more than half of the sample was female, and the average age was 43 years (standard deviation (SD) 0.24). Nearly three-quarters (73%) of respondents were married; 69% were Christian, and 74% reported themselves to be very healthy. More than one-third of respondents had no education. Approximately 38% of respondents reported drinking no alcohol while only 7% reported drinking most days of the week. A total of 29% were unemployed among participants with severe psychological distress; 15% were unemployed among those with moderate distress, and only 6% were unemployed among those with mild or no distress.
Association between employment status and psychological distress
In unadjusted analysis, men and women with moderate psychological distress had more than twice the odds of being unemployed (for men, odds ratio (OR) = 2.5, 95% confidence interval (CI): 1.5, 4.0; for women, OR = 2.9, CI: 2.0, 4.0) compared with men and women with mild or no psychological distress. The interaction between sex and severe psychological distress was significant (P-value for interaction <0.001); men with severe psychological distress had over 10 times the odds of being unemployed (OR = 10.8, CI: 6.8, 17.0) compared with men with mild or no distress, whereas the odds of women with severe distress being unemployed was 3.9 (CI: 2.6, 6.0) times the odds of women with mild or no distress. In adjusted analysis for both men and women, those with moderate versus mild or no psychological distress had more than twice the odds of being unemployed (for men, adjusted OR = 2.0, CI: 1.2, 3.5; for women, adjusted OR = 2.1, CI: 1.5, 3.1) ( Table 2 ). This adjusted association of severe distress compared with mild or no distress with unemployment differed significantly by sex (P-value for interaction=0.004). Among men, the adjusted OR was 12.4 (CI: 7.2, 21.3) whereas the association was much smaller among women (adjusted OR = 3.8, CI: 2.5, 6.0). Regression diagnostics indicated a high level of correlation between alcohol consumption and wealth. In order to improve overall model fit, we retained wealth in the multivariable model and excluded alcohol consumption.
Lost productivity and psychological distress
Lost productivity was derived from excess unemployment and excess absence from work. Excess unemployment among individuals with moderate or severe psychological distress was 11.1% and 24.4%, (Table 3) respectively (derived from 17.7% and 31.0% unemployment among people with moderate and severe distress, respectively, compared with 6.6% unemployment among people who had mild or no psychological distress). This excess unemployment was equivalent to 78 and 101 individuals with moderate and severe distress, respectively.
Excess absence from work among individuals with moderate and severe psychological distress was 2.9% and 7.8%, respectively; this was derived from 2.2 days per month (or 7.9% of a 28-day month) of impeded work and 3.6 days per month (or 12.8% of a 28-day month) of impeded work among people with moderate and severe distress, respectively ( Table 4 ). The excess absence from work was equivalent to approximately 18 and 23 employed individuals with moderate and severe distress, respectively.
Summing these FTEs, the lost productivity is equivalent to 96 individuals with moderate distress and 124 individuals with severe distress, or 220 total individuals. Extrapolating our results to the country of Ghana, which has approximately 13,446,427 adults, we estimated that 20.7% or 2,783,410 individuals may be affected by 
Discussion
People with elevated psychological distress had much higher odds of being unemployed compared with people with mild or no psychological distress. This effect of psychological distress on unemployment was significantly larger for men than for women. The lost productivity associated with moderate and severe psychological distress represented a loss of nearly 7% of GDP, far higher than estimated GDP reportedly lost due to malaria [20] . Our study represents one of the first analysis of this relationship between mental health and employment using a nationally representative sample of adult men and women in a low-income country. Additionally, our analysis examines severe psychological distress but also identifies an association between unemployment and moderate psychological distress, both of which have been shown to be associated with negative health outcomes in previous research in high-income countries [21] [22] [23] . The results from this study demonstrate the importance of addressing mental health in the adult population. Previous literature has shown positive results when high-income countries prioritize mental health. Beginning in 2007, the United Kingdom began a large scale financial investment in improving access and treatment for mental health, specifically addressing depression and anxiety [24] . In pilot data from two locations, Doncaster and Newham, the increased investment showed a significant reduction in the number of clinical cases of depression and anxiety as well as a significant increase in the number of patients who returned to work [24] . Additionally, after 2 years of prioritized national focus on mental health, the program has nearly met targets for number of individuals seen and for recovery rates and has exceeded targeted numbers for moving individuals off of sick pay and state benefits [25] . At present, the country of Ghana has shown a commitment to addressing the mental health burden with its recent passage of the Mental Health Bill, and thus may serve as an example for other low-income countries in the region. Legislation appropriating finances and other resources is a first step for ensuring better care among people suffering from poor mental health and for reducing its associated stigma. Our analysis suggests that there is a need for investment of resources to address lost productivity associated with mental health.
Despite the strong statistical association between psychological distress and unemployment, causality cannot be established as the analysis is based on cross-sectional data. Studies assessing mental health and employment in high-income countries [26] [27] [28] [29] [30] demonstrate that causality is complex. An inability to find work may result in higher levels of psychological distress or, conversely, those with higher levels of psychological distress may be less able to find work; in some cases, both causal paths may be present. Additionally, the direction of the association between employment and psychological distress may not be unilateral. Higher levels of psychological distress among an employed population have been observed due to difficult working conditions [31, 32] or problems associated with underemployment [29] , thus we could have underestimated the association between unemployment and psychological distress. Although it is important not to infer causality from our findings, this is nonetheless one of the first large-scale studies establishing a robust association between psychological distress and employment in sub-Saharan Africa. Additionally, the magnitudes of the estimated associations are large, and should serve as motivation for prospective studies to evaluate the gains in productivity that might be achieved when mental illness is adequately managed or treated.
Our findings should be interpreted in light of additional limitations. First, the survey did not measure average number of hours worked per day. If this is lower for people with moderate or severe psychological distress, then we may have underestimated employment associations. Second, estimates of GDP can vary based on assumptions made during its computation. We calculated the percent of GDP represented by the lost productivity among people with moderate and severe psychological distress with methods that have been commonly used to study the indirect financial costs associated with disease [19, [33] [34] [35] , and we applied a conservative estimate of all working age individuals as the population denominator. Although exact numbers vary based on how GDP association is calculated [19] , WHO estimates show that the malaria accounts for less than 4% of the overall GDP in Ghana [20] . Highlighting the GDP cost of lost productivity associated with psychological distress can be useful for prioritizing mental health spending over other illnesses. It is important to note that our estimates do not provide casual evidence; however, the magnitudes of the estimated associations are large and should motivate prospective cohort studies and randomized controlled trials to rigorously evaluate the gains in productivity that might be achieved by addressing mental health and other barrier to full employment. Because our estimates depend on extrapolations to the full population, they are speculative, not definitive, and additional studies to replicate these findings would be helpful. Last, our response rate was 85%, and respondents differed significantly from nonrespondents in marital status, education, region, religion and wealth, giving rise to potential for response rate bias; however, we did adjust for these variables in the multivariate analysis to mitigate this concern.
Conclusion
In summary, poor mental health accounts for a substantial portion of the global burden of disease [2] , but the treatment rates in low-and middle-income countries are low [36] . We found a strong association between psychological distress and unemployment, and among those working, psychological distress accounted for substantial amount of lost productivity. These findings underscore the importance of addressing mental health issues, particularly in low-income countries, where employment is critical for economic growth.
